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COMPUTERIZED SYSTEM FOR MANAGING
GAS RESOURCE

CROSS REFERENCE TO THE RELATED
APPLICATIONS D

This application i1s the national phase entry of Interna-
tional Application No. PCT/CN2016/104758, filed on Nov.
4, 2016, which 1s based upon and claims priority to Chinese
Patent Application No. 201610651459.7, filed on Aug. 10,
2016, the entire contents of which are incorporated herein by
reference.
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TECHNICAL FIELD s

The present invention relates to an Internet of Things

(IoT) system architecture, and specifically, the present

invention mainly relates to an Internet of Things (IoT)

system including a functional system, a physical system, and
an information system.

20

BACKGROUND

The Internet of Things (IoT) 1s predicted to be another
technology and economic wave in the global information
industry following the Internet. Internet of Things has drawn
the attention of the governments, enterprises and academic
communities all over the world, and 1s even included in
national and regional informatization strategies by the
United States, the European Union and Japan.

With the development of science and technology, foreign
scientific research institutions have carried out a great deal
of research work 1n the field of Internet of Things, and the
work focus has been gradually transferred from the early
Industrial Internet of Things applications to the general
platform of the Internet of Things. The core of the research
work 1s, centering on the construction of the general plat-
form, the European Union. The United States, Japan and
South Korea have carried out research on the aspects of
system architecture, access gateway, object naming analysis,
and sensing technology, etc., and proposed technical solu-
tions such as IoT architecture reference model, M2M gate-
way, and object coding methods, and sensing methods of
sensor networks, etc.

Through the analysis of the research status of the main
IoT architectures at home and abroad, 1t can be found that
the research of the research organizations and of researchers
around the world on the IoT architectures mainly has the
tollowing problems:

1. Most research 1s focused on a part of the Internet of
Things. For example, some research 1s mainly focused on
the communication function, while some of the research 1s
mainly focused on the sensing function, etc., without a
complete, comprehensive and clear description and expla-
nation of the IoT system.

2. The existing research on the overall IoT architecture 1s
mainly focused on the physical structure of the Internet of
Things. The relationship among functions, information and
physical structures 1s not clearly stated; and the conditions 60
necessary for the operation of the IoT system are not fully
illustrated. Therefore, the existing research on the overall
architecture of the Internet of Things has many deficiencies.

In summary, the current research on the IoT, 1n essence of
the object has not been considered, and an IoT system 65
architecture with clear functions, physical structure and
unimpeded information flow has not been formed.
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2
SUMMARY

One of the objectives of the present invention is to provide
an Internet of Things (IoT) system 1n view of the above-
mentioned deficiencies, so as to solve the problem that there
1s no overall description of the IoT system architecture 1n the
prior art, and simultaneously solve the problem of unclear
relationship among functions, mformation and physical
structures of the IoT system in the prior art.

The present invention 1s implemented as follows.

An Internet of Things (IoT) system, includes:

a functional system, a physical system, and an informa-
tion system.

The functional system 1s a form of function expression;
the information system 1s a way of function implementation;
and the physical system 1s a carrier providing a physical
support for the function implementation.

The functional system has a five-platform structure,
including: an object platform, a sensor network platform, a
management platform, a service platform, and a user plat-
form; the physical system has a five-layer structure, includ-
ing: an object layer, a sensor network layer, a management
layer, a service layer, and a user layer; and the information
system has a five-domain structure, including: an object
domain, a sensing domain, a management domain, a service
domain, and a user domain.

The function of each platform 1n the functional system 1s
implemented through the support of physical entities in the
corresponding physical system and the operation of infor-
mation in the corresponding information system.

The object platform of the functional system corresponds
to the object layer in the physical system and the object
domain in the information system; the sensor network
platform of the functional system corresponds to the sensor
network layer 1n the physical system and the sensing domain
in the information system; the management platform of the
functional system corresponds to the management layer 1n
the physical system and the management domain 1n the
information system; the service platform of the functional
system corresponds to the service layer in the physical
system and the service domain in the mformation system:;
and the user platform of the functional system corresponds
to the user layer 1n the physical system and the user domain
in the information system.

The five platforms of the functional system are discussed
in detail below.

The function of the object platform 1n the functional
system 1s to implement the sensing and control. A sensor unit
ol a sensor device senses sensory information and realizes
the sensing function; through the sensor network platform,
the management platform and the service platform, the
sensory 1nformation 1s transmitted to a user through the
operation of the IoT system; the user converts the sensory
information to control information; the control information
1s transmitted to a control device of the target platform via
the service platform, the management platform, and the
sensor network platform; and the control 1s performed by a
control unit of the control device, thereby forming a closed-
loop mformation structure.

The sensor device and the control device may be a single
device that performs sensing and control together, or may be
two diflerent devices that respectively perform sensing and
control.

The function of the sensor network platform in the
functional system i1s to implement the mutual communica-
tion between the object platform and the management plat-
form. The sensor network platform 1s a platform for infor-
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mation communication, which plays a role 1n connecting the
object platform and a local management platform or a
remote management platform with a communication func-
tion.

The management platform 1n the functional system pro-
cesses, stores, classifies, 1dentifies and analyzes the infor-
mation in the IoT system, thereby achieving the manage-
ment functions, and providing support services for the
service system. The management platform 1s an integrated
management platform of the whole IoT system.

The management platform corresponds to the manage-
ment domain 1n the information structure; and the manage-
ment domain mainly includes an operator integrated man-
agement system, which 1s divided into a sensory information
management system and a control information management
system. An operator management server corresponding to
the management platform in the physical structure and
various facilities connected to the server are the carriers of
the sensory information management system and the control
information management system 1in the imformation struc-
ture.

The service platform 1n the functional system 1s a plat-
form to provide services to users and realizes service func-
tions, including a public government service platform, a
public social network service platform, and an operator
service platform; and the service items thereof include
public services and operator services.

The IoT service platform corresponds to the service
domain 1n the information structure; and the service domain
includes an operator sensory service system, an operator
control service system, a public sensory service system, and
a government sensory service system. The IoT service
platform corresponds to three parts of content in the physical

structure, the first 1s an operator service platform server, the
second 1s a public social network server, and the third 1s a
government server.

The function of the user platform 1n the functional system
1s a platform for users to enjoy the service of the IoT system.
The users use various user terminals to realize the output of
their own needs and enjoy the service of the whole IoT
system through human-computer interaction. The user plat-
form 1s a platform for the users to 1ssue the control infor-
mation; and the users realize the output of their own needs
mainly by 1ssuing the control information.

The physical system and the information system are
separately discussed below.

The physical system includes an object layer, a sensor
network layer, a management layer, a service layer, and a
user layer. Through the mutual connections of the various
physical layers, a complete physical architecture of the
Internet of Things 1s formed, which supports the complete
operation of the mnformation of the Internet of Things, and
finally realizes the function of the Internet of Things.

The object layer 1s a layer where a carrying entity carrying,
all object information 1n the IoT 1s located, and includes the
sensor unit of the sensor device and the control unit of the
control device, possessing a sensing function and a control
function. The sensor device and the control device may be
a single device that performs sensing and control together, or
may be two different devices that respectively perform
sensing and control.

The sensor network layer includes a communication mod-
ule of the sensor device and a commumication module of the
control device, an IoT intelligent gateway, a public network,
and an operator communication server. Through the com-
munication module of the sensor device, the communication
module of the control device, and a sensor network com-
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posed of the IoT intelligent gateway, the public network and
the operator communication server, the mutual communica-
tion between the sensor network layer and the operator
management server can be realized.

The core of the management layer 1s the server, including
the operator management server and other related facilities.

The service layer includes the government server, the
public social network server, and the operator service plat-
form server.

The user layer 1s a facility that provides physical support
for the functions of the user platform, mainly including
various terminal facilities, such as mobile communication
terminals, special purpose terminals, internet terminals, and/
or wireless local area network terminals.

The function of the information system in the present
invention 1s to achieve the operation of information in the
IoT system.

The mnformation 1n the object domain includes the sensing
information and the control information; and the sensing
information 1s derived from an information source, and the
control information 1s 1ssued after passing through the IoT
system.

The sensing domain 1s a collection of various communi-
cation mmformation in the Internet of Things, including
sensing communication information and control communi-
cation information. The sensing commumnication information
1s information for communicating the sensing information
uploaded by the object domain; and the control communi-
cation information 1s information for communicating the
control information 1ssued aiter passing through the IoT
system.

The management domain 1s an operator integrated man-
agement system in the Internet of Things, including a
sensory 1nformation management system and a control
information management system; and the management
domain 1s an information guarantee for the orderly operation
of the Internet of Things.

The service domain 1s a collection of various service
information 1n the Internet of Things, including the sensing
service information and the control service information. The
sensing service mformation 1s provided by the public sen-
sOry service system, the government sensory service system,
and/or the operator sensory service system; and the control
service 1nformation 1s provided by the operator control
service system.

The user domain includes a variety of relevant user
information,

Moreover, the IoT system architecture of the present
invention can realize the eflectiveness, security, privacy, and
openness of the information. In the IoT system, a complete
closed-loop 1s formed through information operation to
realize the eflectiveness of sensing and control. Security
refers to the security of all links 1n the process of information
operation, including the security of the information, the
security of the information operation process, and the secu-
rity of the mformation exchange nodes. In the whole IoT
system, the source of the sensory mnformation 1n the object
platform, the 1ssue of the control imnformation in the user
platform, the information, and the operation of information
between different platiorms can ensure the security of infor-
mation. The privacy of information refers to the realization
of private communication between operators and users
through the establishment of private channels 1n the service
platform to ensure the privacy of information. In addition, in
the IoT system, the Internet of Things exchanges and shares
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information with the public government service platiorm
and the public social network service platform to realize the
openness of information.

Compared with the prior art, one of the beneficial eflects
of the present invention 1s as follows. The IoT system 1s
described in detail, and the IoT system 1s described exactly
with what functions the IoT should achieved and how to
achieve these functions 1n terms of the three dimensions of
functional system, physical system and information system.
Through the setting of these technical characteristics, an IoT
system with clear system, definite functions, matching hard-
ware, and clear information operation can be constructed,
and the IoT system has a wide range of applications.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a structural diagram of an IoT system of the

present mvention.
FIG. 2 1s a structural diagram of an IoT system of one

embodiment of the present invention.

DETAILED DESCRIPTION OF TH.
EMBODIMENTS

(1]

The present invention will be further described below
with reference to the drawings.

As shown 1n FIG. 1, an Internet of Things (Io'T) system,
includes:

a functional system, a physical system, and an informa-
tion system.

The functional system 1s a form for function expression;
the mformation system 1s a way for function implementa-
tion; and the physical system 1s a carrier providing a physical
support for the function implementation.

The functional system has a five-platform structure,
including: an object platform, a sensor network platform, a
management platform, a service platform, and a user plat-
form; the physical system has a five-layer structure, includ-
ing: an object layer, a sensor network layer, a management
layer, a service layer, and a user layer; and the information
system has a five-domain structure, including: an object
domain, a sensing domain, a management domain, a service
domain, and a user domain.

The function of each platform 1n the functional system 1s
implemented through the support of physical entities 1n the
corresponding physical system and the operation of infor-
mation in the corresponding information system.

The object platform of the functional system corresponds
to the object layer in the physical system and the object
domain in the information system; the sensor network
platform of the functional system corresponds to the sensor
network layer 1n the physical system and the sensing domain
in the information system; the management platform of the
functional system corresponds to the management layer 1n
the physical system and the management domain in the
information system; the service platiorm of the functional
system corresponds to the service layer in the physical
system and the service domain in the mformation system;
and the user platform of the functional system corresponds
to the user layer in the physical system and the user domain
in the mmformation system.

The function of the object platform 1s to implement the
sensing and control. A sensor unit of a sensor device senses
sensory 1nformation and realizes the sensing function;
through the sensor network platiorm, the management plat-
form and the service platform, the sensory information is
transmitted to a user through the operation of the IoT
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system; the user converts the sensory information to control
information; the control information i1s transmitted to a
control device of the object platform via the service plat-
form, the management platform, and the sensor network
platform; and the control 1s performed by a control unit of
the control device, thereby forming a closed-loop informa-
tion structure.

The sensor device and the control device may be a single
device that performs sensing and control together, or may be

two different devices that respectively perform sensing and
control.

The function of the sensor network platform 1s to 1mple-
ment the mutual communication between the object plat-
form and the management platform.

The management platform processes, stores, classifies,
identifies and analyzes the information in the IoT system,
thereby implementing the management functions, and pro-
viding support services for the service system. The manage-
ment platform 1s an integrated management platform of the
whole IoT system.

The management platform corresponds to the manage-
ment domain in the iformation structure; and the manage-
ment domain mainly includes an operator integrated man-
agement system, which 1s divided 1nto a sensory information
management system and a control information management
system. An operator management server of the physical
structure corresponding to the management platform and
various facilities connected to the server are the carriers of
the sensory information management system and the control
information management system in the information struc-
ture.

The service platform 1s a platform to provide services to
users and implement service functions, mcluding a public
government service platform, a public social network ser-
vice platform, and an operator service platiform; and the
service items thereof include public services and operator
SErvices.

The IoT service platform corresponds to the service
domain 1n the information structure; and the service domain
includes an operator sensory service system, an operator
control service system, a public sensory service system, and
a government sensory service system. The IoT service
platiorm corresponds to three parts 1n the physical structure,
the first 1s an operator service platiorm server, the second 1s
a public social network server, and the third 1s a government
SErver.

The function of the user platiorm 1s a platform for users
to enjoy the service of the IoT system. The users use various
user terminals to realize the output of their own needs and
enjoy the service of the whole IoT system through human-
computer interaction.

The physical system includes an object layer, a sensor
network layer, a management layer, a service layer, and a
user layer. Through the mutual connection between various
physical layers, a complete physical architecture of the
Internet of Things 1s formed, which supports the complete
operation of the information of the Internet of Things, and
finally realizes the function of the Internet of Things.

The object layer 1s a layer where carrying entities carrying
all object information 1n the IoT are located, including the
sensor unit of the sensor device and the control unit of the
control device, and possessing a sensing function and a
control function. The sensor device and the control device
may be a single device that performs sensing and control
together, or may be two different devices that respectively
perform sensing and control.
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The sensor network layer includes a communication mod-
ule of the sensor device, a communication module of the
control device, an IoT intelligent gateway, a public network,
and an operator communication server. Through the com-
munication module of the sensor device, the communication
module of the control device, and a sensor network com-
posed of the IoT intelligent gateway, the public network and
the operator communication server, the sensor network layer
can realize the mutual communication with the operator
management server.

The core of the management layer 1s the server, including
the operator management server and other related facilities.

The service layer includes the government server, the
public social network server, and the operator service plat-
form server.

The user layer 1s a facility that provides physical support
for the functions of the user platform, mainly including
various terminal units, such as mobile communication ter-
minals, special purpose terminals, Internet terminals, or
wireless local area network terminals.

The function of the information system 1s to implement
the operation of information 1n the IoT system.

The information 1n the object domain includes the sensing
information and the control information; the sensing infor-
mation 1s derived from an information source, and the
control information 1s information 1ssued after passing
through the IoT system.

The sensing domain 1s a collection of all communication
information 1n the Internet of Things, including sensing
communication information and control communication
information. The sensing communication information 1is
information for communicating the sensing information
uploaded by the object domain; and the control communi-
cation information 1s information for communicating the
control information issued after passing through the IoT
system.

The management domain 1s an operator integrated man-
agement system in the Internet of Things, including a
sensory information management system and a control
information management system; and the management
domain 1s an mformation guarantee for the orderly operation
of the Internet of Things.

The service domain 1s a collection of all service informa-
tion 1n the Internet of Things, including the sensing service
information and the control service information. The sensing
service information 1s provided by the operator sensory
service system, the public sensory service system, and/or the
government sensory service system; and the control service
information 1s provided by the operator control service
system.

The user domain includes a variety of relevant user
information.

The present invention will be further described below
with a specific gas IoT system as an embodiment.

As shown 1n FIG. 2, similar to the conventional IoT
system, the gas IoT system also includes a functional
system, a physical system and an information system. The
functional system 1s a form for function expression; the
information system 1s a way for function implementation;
and the physical system 1s a carrier providing a physical
support for the function implementation.

In the gas IoT system, the functional system has a
five-platform structure, including: an object platform, a
sensor network platform, a management platform, a service
platform, and a user platform; the physical system has a
five-layer structure, including: an object layer, a sensor
network layer, a management layer, a service layer, and a
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user layer; and the information system has a five-domain
structure, including: an object domain, a sensing domain, a
management domain, a service domain, and a user domain.

The tunction of the object platiorm of the gas IoT system
1s to implement the sensing and control. A sensor unit of an
IoT intelligent gas meter senses sensory information and
realizes the sensing function; through the sensor network
platform, the management platform and the service plat-
form, the sensory information 1s transmitted to a user
through the operation of the IoT system; and after the
sensory information is converted into control information by
the user, the control information 1s transmitted via the
service platform, the management platform, and the sensor
network platform to a control unit of the IoT intelligent gas
meter 1n the object platform to perform the control, thereby
forming a closed-loop imnformation structure.

The function of the sensor network platform 1s to 1mple-
ment the mutual communication between the object plat-
form and the management platform.

The management platform processes, stores, classifies,
identifies and analyzes the information 1n the IoT system,
thereby realizing the management functions, and providing
support services for the service system. The management
platform 1s an mtegrated management platform of the whole
IoT system.

The management platform corresponds to the manage-
ment domain 1n the mnformation structure; and the manage-
ment domain mainly includes a gas company’s gas inte-
grated management system, which 1s divided into a sensory
information management system and a control information
management system. A gas company’s management server
in the physical structure corresponding to the management
platform and various facilities connected to the server are
the carriers of the sensory information management system
and the control information management system in the
information structure.

The service platform 1s a platiorm to provide services for
users and implement service functions, mncluding a public
government service platform, a public social network ser-
vice platform, and a gas company’s service platform; and the
service 1tems thereol include public services and gas com-
pany’s SErvices.

The IoT service platiorm corresponds to the service
domain 1n the information structure; and the service domain
includes a public sensory service system, a government
SeNSOry service system, a gas company’s Sensory service
system, and a gas company’s control service system. The
IoT service platform corresponds to three parts in the
physical structure, the first 1s a public social network server,
the second 1s a government server, and the third 1s a gas
company’s service platform server.

The function of the user platiorm 1s a platform for users
to enjoy the service of the IoT system. The users use various
user terminals to realize the output of their own needs and
enjoy the service of the whole IoT system through human-
computer interaction.

The physical system includes an object layer, a sensor
network layer, a management layer, a service layer, and a
user layer. Through the mutual connection between various
physical layers, a complete physical architecture of the
Internet of Things 1s formed, which supports the complete
operation of the mformation of the Internet of Things, and
finally realizes the function of the Internet of Things.

The object layer 1s a layer where a carrying entity carrying
all object information 1n the IoT 1s located, including the
sensor unit of the IoT intelligent gas meter and the control
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unit of the IoT intelligent gas meter, and possessing a
sensing function and a control function.

The sensor network layer includes a communication mod-
ule of the IoT intelligent gas meter, an IoT intelligent
gateway, a public network, and a gas company’s communi-
cation server. Through the communication module of the
IoT intelligent gas meter, and a sensor network composed of
the IoT intelligent gateway, the public network and the gas
company’s communication server, the sensor network layer
can realize the mutual communication with the gas compa-
ny’s management server.

The core of the management layer 1s the server, including,
the gas company’s management server and other related
tacilities.

The service layer includes the government server, the
public social network server, and the gas company’s service
platform server.

The user layer 1s a facility that provides physical support
for the functions of the user platform, mainly including
various terminal units, such as mobile communication ter-
minals, special purpose terminals, Internet terminals, or
wireless local area network terminals.

The function of the information system 1s to implement
the operation of information 1n the IoT system.

The information 1n the object domain includes the sensing
information and the control information; the sensing infor-
mation 1s derived from an information source, and the
control information 1s information 1ssued after passing
through the IoT system.

The sensing domain 1s a collection of all commumnication
information in the Internet of Things, including sensing
communication information and control communication
information. The sensing communication information 1s
information for communicating the sensing information
uploaded by the object domain; and the control communi-
cation information 1s information for communicating the
control information issued after passing through the IoT
system.

The management domain 1s a gas company’s integrated
management system 1n the Internet of Things, including a
sensory 1nformation management system and a control
information management system; and the management
domain 1s an mnformation guarantee for the orderly operation
of the Internet of Things.

The service domain 1s a collection of all service informa-
tion 1n the Internet of Things, including the sensing service
information and the control service information. The sensing
service information is provided by the public sensory service
system, and/or the government sensory service system,
and/or the gas company’s sensory service system; and the
control service information 1s provided by the gas compa-
ny’s control service system.

The user domain includes a variety of relevant user
information.

The gas IoT system of the present ivention will be
described 1n detail below with a specific application example
in the gas IoT system as an embodiment.

In the gas IoT system, when the remaining volume of
pre-stored gas of a meter terminal of the IoT telligent gas
meter 1s insuilicient, 1n the object platform, the sensor unit
of the IoT intelligent gas meter will obtain the information
that the gas remaining volume 1s insuflicient, 1.e., the sensing,
information; using the IoT intelligent gateway, mobile com-
munication network, and Internet of the gas IoT sensor
network layer, the sensing information 1s transmitted to the
gas company’s management platform through the commu-
nication module of the IoT intelligent gas meter; after
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identifving and analyzing the sensing information, the gas
company’s management platform transmits the information
of 1nsuflicient gas volume to the user platform through the
service platform; after recerving the information of nsufli-
cient gas volume, the user makes a judgment of needing
recharge, and transmits a recharge instruction and a recharge
amount to the gas company’s management platform through
the service platiorm; the gas company’s management plat-
form uses the sensor network platform to send the recharge
instruction to the IoT intelligent gas meter according to the
user’s recharge nstruction and the recharge volume; and the
control umt of the IoT intelligent gas meter of the object
platform accumulates the pre-purchased gas volumes of the
IoT intelligent gas meter to complete the remote recharge.
Therefore, the whole operation of the sensing information
and control information 1n the gas IoT system 1s completed,
and the function of the gas IoT system 1s realized.

This example fully illustrates the IoT system architecture
of the present invention, clearly reflects the functional
expression form of the IoT functional system, as well as the
cllects of the information system and the physical system 1n
the functional realization process.

In addition to the foregoing descriptions, 1t should be
noted that “one embodiment”, “another embodiment”, “an
embodiment”, etc., mentioned 1n the specification indicate
that the specific features, structures or characteristics
described in combination with the embodiment are included
in at least one embodiment of the general description of the
present application. The same expression 1n several parts of
the specification does not necessarily refer to the same
embodiment. Further, when specific features, structures, or
characteristics are described 1n combination with any
embodiment, 1t 1s asserted that the realizations of such
features, structures, or characteristics 1n combination with
other embodiments also fall within the scope of the present
invention.

Although the present invention has been described herein
with reference to the explanatory embodiments of the pres-
ent invention, 1t should be understood that various modifi-
cations and other embodiments can be devised by those
skilled 1n the art, and those modifications and embodiments
will fall within the disclosed principle scope and spirit of the
present application. More specifically, various variations
and modifications can be made to the component parts
and/or arrangement of the subject combination arrangement
within the scope of the disclosure, the drawings and the
claims of the present application. In addition to the varia-
tions and modifications to the component parts and/or
arrangements, other uses of the present mvention will also
be apparent to those skilled in the art.

What 1s claimed 1s:

1. A computerized system for managing a gas resource,
comprising;

a functional system, a physical system, and an informa-
tion system that define an internet of things system;
wherein

the functional system 1s a form for a function expression;
the information system 1s a way for a function 1mple-
mentation; and the physical system 1s a carrier provid-
ing a physical support for the function implementation;

the functional system has a five-platform structure, com-
prising an object platform, a sensor network platform,
a management platform, a service platform, and a user
platform;

the physical system has a five-layer structure, comprising
an object layer, a sensor network layer, a management

layer, a service layer, and a user layer;




US 10,897,504 B2

11

the information system has a five-domain structure, com-
prising an object domain, a sensing domain, a manage-
ment domain, a service domain, and a user domain,
wherein
the management domain 1s an integrated management
system ol a gas company comprising a sensory
information management system and a control infor-
mation management system, and
the service domain 1s a collection of service informa-
tion 1n the nternet of things system, and the service
information comprises sensing service information
and control service information, the sensing service
information being provided by a public sensory
service system, a government sensory service system
and a sensory service system of the gas companys;
a Tunction of each platform in the functional system 1s
implemented through supports of physical entities 1n
the physical system and an operation of information in
the information system; and
the object platform of the functional system corresponds
to the object layer 1n the physical system and the object
domain 1n the information system;
the sensor network platform of the functional system
corresponds to the sensor network layer 1n the physical
system and the sensing domain in the information
system; the management platform of the functional
system corresponds to the management layer in the
physical system and the management domain in the
information system;
the service platform of the functional system corresponds
to the service layer in the physical system and the
service domain 1n the information system; and
the user platform of the functional system corresponds to
the user layer in the physical system and the user
domain 1n the information system, wherein
a Tunction of the object platform 1s to implement sensing,
and control; a sensor unit of a sensor device senses
sensory information and realizes a sensing function;
through the sensor network platform, the management
platform and the service platform, the sensory infor-

mation 1s transmitted to a user through an operation of

the internet of things system; after the sensory infor-
mation 1s converted into control information by the
user, the control information 1s transmitted via the
service platform, the management platform, and the
sensor network platform to a control device of the
object platform; and the control 1s performed by a
control umt of the control device, thereby forming a
closed-loop imnformation structure.

2. The computerized system according to claim 1,

wherein

a function of the sensor network platform 1s to implement
a mutual communication between the object platform
and the management platform.

3. The computerized system according to claim 1,

wherein

the management platiorm processes, stores, classifies,

identifies and analyzes information in the internet of

things system, thereby implementing management
functions, and providing support services for a service
system; the management platform 1s an integrated
management platform of the internet of things system:;
and

the management domain comprises an operator integrated
management system, containing the sensory informa-
tion management system and the control information
management system; and an operator management
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server 1n the physical system corresponding to the
management platform and a plurality of facilities con-
nected to the operator management server are carriers
of the sensory information management system and the
control information management system in the infor-
mation system.

4. The computerized system according to claim 1,

wherein

the service platiform 1s a platform to provide services for
users and 1mplement service functions, including a
public government service platiform,

and the service platform corresponds to three parts in the
physical system, the three parts include an operator
service platform server, a public social network server,
and a government server.

5. The computerized system according to claim 1,

wherein

a function of the user platform 1s for users to enjoy a
service of the mternet of things system; the users use
various user terminals to realize needed outputs and

enjoy the service of the internet of things system
through human-computer interaction.
6. The computerized system according to claim 1,

wherein

through mutual connections between various physical
layers of the physical system, a complete physical
architecture of an internet of things 1s formed, thereby
supporting a complete operation of information of the
internet of things, and finally realizing a function of the
internet of things.

7. The computerized system according to claim 6,

wherein

the object layer 1s a layer where a carrying entity carrying
all object information in the internet of things 1is
located, comprising the sensor unit of the sensor device
and the control unit of the control device, possessing
the sensing function and a control function.

8. The computerized system according to claim 6,

wherein

the sensor network layer comprises a communication
module of the sensor device and a communication
module of the control device, an internet of things
intelligent gateway, a public network, and an operator
communication server; and through the communication
module of the sensor device, the communication mod-
ule of the control device, and a sensor network com-
posed of the internet of things intelligent gateway, the
public network and the operator communication server,
the sensor network layer realizes a mutual communi-
cation with an operator management server.

9. The computerized system according to claim 6,

wherein

a core of the management layer 1s servers, comprising an
operator management server and other related facilities.
10. The computerized system according to claim 6,

wherein

the service layer comprises a government server, a public
social network server, and an operator service platform
Server.

11. The computerized system according to claim 6,

wherein

the user layer 1s a facility providing a physical support for
functions of the user platiform, comprising a plurality of
terminal units including mobile communication termi-
nals, special purpose terminals, internet terminals, and/
or wireless local area network terminals.
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12. The computerized system according to claim 1,
wherein
a function of the mformation system 1s to implement an
operation ol information in the internet of things sys-
tem. 5
13. The computerized system according to claim 12,
wherein
information 1n the object domain comprises sensing infor-
mation and control mmformation; the sensing informa-
tion 1s derived from an information source, and the

control information 1s 1ssued after passing through the
internet of things system.
14. The computerized system according to claim 12,
wherein
the sensing domain 1s a collection of a plurality of
communication information in an internet of things,
comprising sensing communication information and
control communication information; wherein the sens-
ing communication information 1s information for
communicating sensing information uploaded by the
object domain; and the control communication infor-
mation 1s information for communicating control infor-
mation 1ssued after passing through the internet of
things system.
15. The computerized system according to claim 12,
wherein
the management domain 1s an information guarantee for
an orderly operation of an internet of things.
16. The computerized system according to claim 12,

wherein

10

15

20

25

14

the user domain comprises a variety of relevant user

information.

17. The computerized system according to claim 1,
wherein
the internet of things system realizes effectiveness, secu-

rity, privacy, and openness of information; in the inter-
net of things system, a complete closed-loop 1s formed
through information operation to realize eflectiveness
of sensing and eflectiveness of control; the security
refers to the security of all links 1n an information
operation process, comprising the security of the infor-
mation, the security of the information operation pro-
cess, and the security of information exchange nodes;
in the internet of things system, sources of sensory
information 1n the object platform, issues of control
information in the user platform, the information, and
an operation of the information between different plat-
forms can ensure the security of the information; the
privacy of the information refers to a realization of
private communication between operators and users

through establishment of private channels 1n the service
platform to ensure the privacy of the information; and
in the mternet of things system, an internet of things
exchanges and shares information with a public gov-
ernment service platform and a public social network

service platform to realize the openness of the infor-
mation.
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